Kinetics of gamma-H2AX induction and removal in bone marrow and testicular cells of mice after X-ray irradiation.
Male germ cells have been shown to differ in their DNA damage response (DDR) with respect to somatic cells. In addition, DDR pathways are modulated along spermatogenesis, accompanying profound chromatin modifications. Histone H2AX phosphorylation is a fundamental step of DDR. Few data are available on the long-term kinetics of phosphorylated H2AX (γ-H2AX) after in vivo irradiation. We have investigated, by microscopic and flow cytometric immunochemistry, γ-H2AX induction and removal in testicular cells of irradiated mice, in comparison with bone marrow cells. In unirradiated testicular cells, much higher levels of γ-H2AX were measured by flow cytometry with respect to bone marrow cells. Irradiation induced a redistribution of γ-H2AX into discrete foci detectable by microscopy. In irradiated bone marrow, the percentage of labelled cells peaked at 1 h and rapidly declined, in agreement with data on in vitro cell lines. In contrast, spermatocytes and round spermatids showed persistent labelling until 48 h. During this time, in spermatids, topological changes were observed in γ-H2AX foci from a pattern of many uncountable dots to a pattern of few large spots. Observations of testicular sections confirmed this trend in the reduction of foci number in spite of substantially invariable percentages of labelled cells in the analysed timeframe. To assess whether γ-H2AX persistence in testicular cells was due to unrepaired DNA breaks, we performed comet assay and immunofluorescence analysis of Mdc1, a marker of DDR different from γ-H2AX. Comet assay showed that most breaks were repaired within 2 h. Forty-eight hours after irradiation, contrary to γ-H2AX foci that remained detectable in 80% of initially labelled cells, Mdc1 foci were observed in only 20-30% of cells. These data suggest that, at long times after irradiation, mechanisms additional to impairment of DNA break repair may account for the long persistence of γ-H2AX foci in male germ cells.